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the Casson model [5] , second-order Reiner-Rivlin differential fluid models [6] , power-law nanoscale models [7] , Eringen micro-morphic models [8] , Jeffery's viscoelastic model [9] and
Eyring-Powell fluid [10] .
The study of non-Newtonian fluids is an important area for researchers, as the study occurs in a broad range of engineering applications, like transmission fluids, paints, transport processes in the chemical industry, storage of nuclear waste material and discoveries of the flow of oil in petroleum reservoirs. Among these non-Newtonian fluids, the tangent hyperbolic fluid [11] [12] [13] . Nadeem et al. [14] made a detailed study on the peristaltic transport of a hyperbolic tangent fluid in an asymmetric channel. Recently, Nadeem and Akram [15] investigated the peristaltic flow of a MHD hyperbolic tangent fluid in a vertical asymmetric channel with heat transfer. Akram and Nadeem [16] analyzed the influence of heat and mass transfer on the peristaltic flow of a hyperbolic tangent fluid in an asymmetric channel. Akbar et al. [17] analyzed the numerical solutions of MHD boundary layer flow of tangent hyperbolic fluid on a stretching sheet. V.
Ramachandra Prasad et al. [18] investigated the free convection flow and heat transfer tangent hyperbolic fluid from an isothermal sphere with partial slip effects. Very recently Prasad et al. [19] investigated the magnetohydrodynamic free convection flow and heat transfer of non-Newtonian tangent hyperbolic fluid from a horizontal circular cylinder with partial slip.
For the natural convection from cones, Hering and Grosh [20] examined the laminar free convection from a non-isothermal cone. The laminar natural convection over a frustum convection about a truncated cone was studied by Na and Chiou [21] . Yih [22] studied the effects of radiation on natural convection about a truncated cone. Pop and Na [23] examined the couple heat and mass transfer by natural convection about a truncated cone in the presence of magnetic field and radiation effects. Hossain and Paul [24] presented the free convection from a vertical permeable circular cone with non-uniform surface temperature. Ching yang cheng [25] studied 
NON-NEWTONIAN CONSTITUTIVE TANGENT HYPERBOLIC FLUID MODEL
In the present study a subclass of non-Newtonian fluids known as Tangent Hyperbolic fluid is employed owing to its simplicity. The Cauchy stress tensor, in Tangent Hyperbolic non-Newtonian fluid [13] takes the form:
where τ ̅ is extra stress tensor,   is the infinite shear rate viscosity, 0  is the zero shear rate viscosity,  is the time dependent material constant, m is the power law index i.e. flow behaviour index and γ̅ is defined as . . .
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We consider Eqn. (1), for the case when   = 0 because it is not possible to discuss the problem for the infinite shear rate viscosity and since we considering tangent hyperbolic fluid that describing shear thinning effects so  γ̅ < 1. Then Eqn.
(1) takes the form . . . .
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The introduction of the appropriate terms into the flow model is considered next. The resulting boundary value problem is found to be well-posed and permits an excellent mechanism for the assessment of rheological characteristics on the flow behaviour.
MATHEMATICAL FLOW MODEL
Steady, laminar, two-dimensional, electrically-conducting, incompressible flow of a Tangent
Hyperbolic fluid from a vertical permeable cone with variable wall temperature, as illustrated in . The gravitational acceleration g, acts downwards. Magnetic Reynolds number is assumed to be small enough to neglect magnetic induction effects. Hall current and ionslip effects are also neglected since the magnetic field is weak. We also assume that the Boussinesq approximation holds i.e. that density variation is only experienced in the buoyancy term in the momentum equation. Additionally, the electron pressure (for weakly conducting fluids) and the thermoelectric pressure are negligible. The radial magnetic field 0 B is generated by passing a steady electric current along the longitudinal (zaxis) parallel to the cone, where the cone edges terminate at perfect electrodes which are connected via a load.
Both cone and Tangent Hyperbolic fluid are maintained initially at the same temperature.
Instantaneously it is raised to a temperature the ambient temperature of the fluid which remains unchanged. In line with the approach of Yih [31] and introducing the boundary layer approximations, the equations for mass, momentum, and energy, can be written as follows:
where and are the velocity components in the x -and y-directions respectively, - 
 
Here n is the surface temperature exponent and d 1 is a constant, V w is the transpiration velocity 
In view of the transformation defined in eqn. (9) , the boundary layer eqns. (5) - (7) are reduced to the following coupled, nonlinear, dimensionless partial differential equations for momentum and energy for the regime:
The transformed dimensionless boundary conditions are:
Here primes denote the differentiation with respect to  and   
The location,  0, corresponds to the vicinity of the lower stagnation point on the cone. For this scenario, the model defined by eqns. (10) and (11) contracts to an ordinary differential boundary value problem:
The general model is solved using a powerful and unconditionally stable finite difference technique introduced by Keller [32] . The Keller-box method has a second order accuracy with arbitrary spacing and attractive extrapolation features.
NUMERICAL SOLUTION WITH KELLER BOX IMPLICT METHOD
The Keller-Box implicit difference method is implemented to solve the nonlinear boundary value problem defined by eqns. technique is given in Keller [32] . Magnetohydrodynamics applications of Keller's method are reviewed in Bég [33] . This method has also been applied successfully in many rheological flow problems in recent years. These include oblique micropolar stagnation flows [34] , Walter's B viscoelastic flows [35] , Stokesian couple stress flows [36] , hyperbolic-tangent convection flows from curved bodies [19] , micropolar nanofluids [37] , Jeffrey's elasto-viscous boundary layers [38] , magnetic Williamson fluids [39] and Maxwell fluids [40] . The Keller-Box discretization is fully coupled at each step which reflects the physics of parabolic systemswhich are also fully coupled. Discrete calculus associated with the Keller-Box scheme has also been shown to be fundamentally different from all other mimetic (physics capturing) numerical methods, as elaborated by Keller [32] . The Keller Box Scheme comprises four stages.
1) Decomposition of the N th order partial differential equation system to N first order equations.
2) Finite Difference Discretization.
3) Quasilinearization of Non-Linear Keller Algebraic Equations and finally.
4) Block-tridiagonal Elimination solution of the Linearized Keller Algebraic Equations

NUMERICAL RESULTS AND INTERPRETATION
Comprehensive solutions have been obtained and are presented in Tables 1 -3 In Table 1 , we compare the present results of the heat transfer rate with those obtained by Hossain and Paul [24] for natural convection heat transfer along a vertical permeable cone with variable wall temperature and are found to be in excellent agreement. Table 2 presents the influence of the Weissenberg number (We), power law index (m), suction/injection parameter (f w ) on local skin friction and heat transfer rate, along with a variation in the transverse (stream wise) coordinate values, . With increasing We, the skin friction and heat transfer rate are reduced. It is also observed that increasing m reduces skin friction but enhances heat transfer rate. And increasing f w is found to reduce skin friction but heat transfer rate is enhanced. fig. 2a , although there is a very slight decrease in velocity with increase in We.
Conversely, there is only a very slight increase in temperature magnitudes in fig. 2(b) 
. The thermal boundary layer equation (11) remains unchanged. Figures 7(a) -7(b) depicts the velocity and temperature distributions with radial coordinate, for various local suction variable, . Clearly, from these figures it can be seen that as  increases, the maximum fluid velocity decreases. This is due to the fact that the effect of the suction is to take away the warm fluid on the cone and thereby decrease the maximum velocity with a decrease in the intensity of the natural convection rate. Fig. 7(b) shows the effect of  on the temperature profiles. It is noticed that the temperature profiles decrease with an increase in  and as the suction is increased, more warm fluid is taken away and thus the thermal boundary layer thickness decreases. 
CONCLUSIONS
